INTRODUCTION
From a theoretical point of view international trade and industrial comparative advantage can be explained by the Hecksher-Ohlin model, which discusses trade in diff erent goods. Th is is also referred to as inter-industry trade. However a substantial part of international trade conducted in the world today is in similar goods and known as intra-industry trade. Th is cannot be explained by the above mention model, but by product diff erentiation, economics of scale and imperfect competition. Th is type of trade can be measured using the Grubel-Lloyd index. It is this latter model that can reveal that proportion of a country's trade conducted in similar goods (intra-industry) refl ecting industrial convergence and that the share of trade which is in diff erent goods (inter-industry). In terms of the former, Poland, whose main trading partner is Germany, has been integrated into the EU supply and production networks since the early 1990's and its bilateral trade is dominantly made up of goods supplied by similar industries. Norway on the other hand is resource rich and trades in diff erent goods. For this reason the theoretical application of the Grubel-Lloyd index, followed by an empirical analysis of the results generated by the model is intended to reveal the direction, structure and types of goods traded between both countries.
Th e research follows the United Nations (UN), Standard International Trade Classifi cation (SITC) structure in which goods traded are categorized according to ten main industrial categorizations. Each of these is disaggregated into digits ranging from one onwards, where one represents the UN commodity groups, two represents the broad industrial sector, three represents the industry and four represents those parts, materials and accessories that are used in the production and/or assembly of a given product. Th is system of disaggregation extends well beyond the four-digit group, expanding the numbers of items used in the production of a given good into the thousands. Th is work analyses Norwegian-Polish bilateral trade using the two-digit level of disaggregation and the Norwegian Kroner (NOK) as the main currency. Th e data used in this research was obtained from the Central Bureau of Statistics in Norway. Of recent works in this topic is Clowes & Choros-Mrozowska (2013) studying Chinese-EU bilateral trade in the selected sub-sectors of SITC 7. Th e results show that products with low and low-to-medium levels of technology are more integrated (SITC 74-Industrial machinery and SITC 77-Electrical machinery) than SITC 75 (Offi ce machines) and SITC 76 (Telecommunications equipment) that are more sophisticated technology and requires more skilled workforce.
From the list below, which shows UN commodity groups at the single-digit level this work will focus on the four most important sectors of trade between the two countries; i.e. SITC 0, SITC 6, SITC 7 and SITC 8 for the years 2005 and 2014. Th e application of the Grubel Lloyd index will enable us to determine whether the exchange of trade across these four categories is of inter-industry or intra-industry character. Th e main results of this study is that most of the trade between Norway and Poland both in 2005 and 2014 are in diff erent goods (inter-industry character). Th e main reason for that is probably that Norway is a small resource rich country.
United Nations Commodity Groups (single digit)): 1 SITC 0 -Food and live animals SITC 1 -Beverages and tobacco SITC 2 -Crude materials, inedible, except fuels SITC 3 -Mineral fuels, lubricants and related materials SITC 4 -Animals and vegetable oils, fats and waxes SITC 5 -Chemicals and related products SITC 6 -Manufactured goods classifi ed chiefl y by material SITC 7 -Machinery and transport equipment SITC 8 -Miscellaneous manufactured articles SITC 9 -Commodities and transactions not classifi ed in the listed SITC Part one of this research presents data regarding the development of bilateral trade between these two countries. Th e main fi nding is that Norway's exports to Poland have increased by a factor of 16 while Norway's imports from Poland have increased by a factor of 32 since the introduction of market economy in Poland in 1990. Part two presents the Grubel-Lloyd index which is applied to study if this trade is of intra-industry character, i.e. trade in same goods or in diff erent goods suggesting trade based on compara-1 For orientational purposes the system of disaggregation can be explained using the above list of UN commodity groups as follows: SITC 6: Manufactured goods classifi ed chiefl y by material; SITC 66: Non-metallic mineral manufactures, n.e.s.; SITC 666: Pottery tive advantages. Th en follows an empirical part discussing the developments of the Grubel-Lloyd index in SITC 0, SITC 6, SITC 7 and SITC 8. Th ese sectors are chosen since they are most important measured in Norwegian Kroner when it comes to trade between these two countries.
EMPIRICAL BACKGROUND
Th e following graph depicts Norway's trade with Poland for the years 2005 and 2014. Th e fi rst observation concerns not only the scale of change over time, but the actual growth rates in Norway's bilateral trade with Poland. For example, over the period 2005 to 2014 the average rate of Norwegian export growth was 12.9 percent, while its imports grew by an average of 12.7 percent. Th e volume of trade was almost similar (appendix one) leaving a small Norwegian trade defi cit. Th e second observation concerns the actual balance of trade over time. From 1990 to 1999 Norway recorded positive trade surpluses throughout the whole period. Th is can be attributed to the fact that the Polish economy was implementing economic reforms during those earlier years and was privatizing, restructuring and modernizing its industrial structure. Th us, the types of goods that Poland could export were largely in low demand in Norway. In respect of Norwegian exports to Poland during this period the volume when measured in millions of NOK was gradual increasing from 977 million NOK in 1990 to 3.0 billion NOK in 1999 (see appendix one). Observation of appendix one further reveals that there were signifi cant parallel increases in trade, especially from 2004 onwards, which was when Poland together with a further nine countries became members of the European Union (EU). During the 21 st century, with the exception of 2001, 2008, 2010 and 2011 , Norway was running a trade defi cit with Poland reaching its deepest point at 3.1 billion NOK in 2009. However, the very fact that Norway has a positive surplus in its total trade internationally, due to its vast natural energy resources, suggests that its defi cit with Poland is insignifi cant at a macro level. Th is work will therefore now turn to the theoretical modeling technique that will be applied in this work. 
THEORETICAL FRAMEWORK
Th e modeling technique that will be applied in this work is known as the Grubel-Lloyd index (Grubel & Lloyd, 1975) . Th e model generates an index out of one hundred and reveals to what extent a country's trade is more intra-industry driven, suggesting industrial convergence and what proportion of that trade is due to the exchange of diff erent goods. In terms of the latter, this may indicate industrial specialization and possibly comparative advantage. Th e Grubel-Lloyd index calculates intra-industry trade using the following index and is written as:
where x i represents exports from industry i and m i represents imports from industry i.
IIT is the level of intra-industry trade and is measured out of one hundred. Observation of the given model reveals that the value for IIT can be calculated by subtracting the balance of trade for a given industry from the sum of total trade. Th e obtained value is then divided by the sum of total trade. Th e end value is multiplied by one hundred to provide an index.
In terms of analysis, a value closer to one hundred (>50) suggests industrial convergence in bilateral trade. Th is could be in, for example, trade in manufactured goods, machinery etc. Th e value of trade in monetary terms may vary depending on a country's industrial capacity and scale of technology. Oppositely, a value closer to zero (<50) suggests that the degree of industrial convergence is lower and is referred to as inter-industry trade. In such lower convergence coupled with higher export volumes in monetary terms could imply industrial specialization and possibly comparative advantage.
ANALYSIS OF RESULTS

SITC 0 -Food and live animals.
Tables one and two provide the results calculated for Norwegian-Polish bilateral trade for SITC 0. A closer look at the fi gures shows that by the far most important sector when it comes to exports to Poland is the Norwegian fi shing industry (SITC 0), which accounted for almost 40 percent of Norway's exports to Poland in 2014 compared to around 27 percent in 2005; see appendix two. Almost all exports from this category come from SITC 03, and are made up of sea food. During this period exports from this sector increased by 338 per cent, while Norwegian total exports to Poland increased by 197 percent. Th is is a result of the strong economic growth and therefore also strong growth in private consumption in Poland over the years. Furthermore, fi sh imported into Poland is also for processing purposes prior to exporting into the European Union. List of SITC 0 products 0 -Food and live animals 00 -Live animals other than animals of division 03 01 -Meat and meat preparations 02 -Dairy products and birds' eggs 03 -Fish (not marine mammals), crustaceans, molluscs and aquatic invertebrates, and preparations thereof 04 -Cereals and cereal preparations 05 -Vegetables and fruit 06 -Sugars, sugar preparations and honey 07 -Coff ee, tea, cocoa, spices, and manufactures thereof 08 -Feeding stuff for animals (not including unmilled cereals) 09 -Miscellaneous edible products and preparations
SITC 6 -Manufactured goods classifi ed chiefl y by material.
Like Norwegian exports of goods from SITC 0 the dominant exports of goods from SITC 6 can be explained by the Hecksher-Ohlin theory of international trade. From this category "Non-ferrous metals" (SITC 68) accounted for one third of the exports in 2005. Almost a decade later these exports accounted for half of the sector (see tables three and four). Norway's comparative advantages in the production and supply of non-ferrous metals, is due to the availability of electricity supplied at low costs. Producers in this sector benefi t from electricity prices below the market average level. Th e export of iron and steel to Poland (SITC 67) accounted for 37.1 percent in 2005, but its share had fallen to 25.8 percent in 2014. Bilateral trade in this sector refl ects a high degree of convergence (see tables three and four). Norway has been a traditional producer of iron and steel and this is due to its vast resources of medium grade iron ores (IBRD 1948) . Manufactured metal products (SITC 69) are Norway's single largest import from Poland. Between 2005 and 2014 Polish exports of these products increased by 227 percent, from more than 718 million to 2.3 billion NOK. Th is represents an average yearly increase of 9.5 percent.
List of SITC 6 products
6 -Manufactured goods classifi ed chiefl y by material 61 -Leather, leather manufactures n.e.s., and dressed furskins 62 -Rubber manufactures, n.e.s. 63 -Cork and wood manufactures (excluding furniture) 64 -Paper, paperboard and articles of paper pulp, of paper or of paperboard 65 -Textile yarn, fabrics, madeup articles, n.e.s., and related products 66 -Non-metallic mineral manufactures, n.e.s. 67 -Iron and steel 68 -Non-ferrous metals 69 -Manufactures of metals, n.e.s.
SITC 7 -Machinery and transport equipment.
Tables fi ve and six provide the results calculated for Norwegian-Polish bilateral trade in the exchange of machinery and transport equipment for 2005 and 2014. Like the other sectors, sector 7 can be sub-divided into ten core industrial trade sectors at a two digit level. Th e most important sub-sector when it comes to Norwegian exports is SITC 74 (General industrial machinery and equipment). Th e level of intra-industry trade fell by more than seven index points over the entire period, though industrial exchange and convergence is high. However as seen from tables fi ve and six the Grubel-Lloyd index is well below 50 in 6 out of 9 sectors in 2014 (see far-right column), while the same number was only 3 nine years earlier. Th is indicates signifi cant diff erences in industrial production and is primary due to Norwegian outsourcing of production to Poland and abroad. Th is explains Norway's trade defi cit across these industries and rising inter-industry trade (Evensen, 2015) . Table 6 Norway's trade with Poland (1000 NOK) & Intra-industry trade (2014) 
List of SITC 7 products
7 -Machinery and transport equipment 71 -Power-generating machinery and equipment 72 -Machinery specialized for particular industries 73-Metalworking machinery 74 -General industrial machinery and equipment, n.e.s., and machine parts, n.e.s. 75 -Offi ce machines and automatic data-processing machines 76 -Telecommunications and sound-recording and reproducing apparatus and equipment 77 -Electrical machinery, apparatus and appliances, n.e.s., and electrical parts thereof (including non-electrical counterparts, n.e.s., of electrical household-type equipment) 78 -Road vehicles (including air-cushion vehicles) 79 -Other transport equipment
SITC 8 -Miscellaneous articles.
Th e fi gures for the last sector in these analyses; i.e. SITC 8 are presented in the next two tables. 
List of SITC 8 products
8 -Miscellaneous manufactured articles 81 -Prefabricated buildings; sanitary, plumbing, heating and lighting fi xtures and fi ttings, n.e.s. 82 -Furniture and parts thereof; bedding, mattresses, mattress support, cushions and similar stuff ed furnishings 83 -Travel goods, handbags and similar containers 84 -Articles of apparel and clothing accessories 85 -Footwear 87 -Professional, scientifi c and controlling instruments and apparatus, n.e.s. 88 -Photographic apparatus, equipment and supplies and optical goods, n.e.s.; watches and clocks 89 -Miscellaneous manufactured articles, n.e.s.
From the Grubel-Lloyd index we see that most trade in 2005 was in diff erent goods, since all indexes were below 50. Th e situation was almost the same one decade later except products classifi ed as SITC 87 and SITC 89. In terms of the former these products are used in veterinary, dental and medical practices. Th e Norwegian defi cit in trade in this sector suggests that Poland has benefi ted from foreign direct investment and developed products embodied with higher levels of technological sophistication.
CONCLUSION
Since the implementation of market reforms in Poland twenty-fi ve years ago the country has been integrated into European Union supply and production networks. On the basis of this one may expect that bilateral trade between Norway and Poland would be to a great extent of an intra-industry character. Th is belief is strengthened by the fact that Poland has been one of the countries with the highest level of foreign direct investment in Europe since 1995. However the fact that Norway is a small resource rich country ultimately gives rise to trade in diff erent goods which is revealed in this research to be of an inter-industry character. Th e exchange of goods between these two countries will therefore be driven by industries with strong comparative advantages in production for the years to come. Th is is due to the fact that predominantly Norwegian exports of seafood -especially salmon -have increased by 338 percent over a period of nine years, representing a yearly increase of 14.5 percent. In contrast the Polish exports of iron and steel to Norway has increased by 227 percent over the time period measured, equating to an average 9.5 percent per year. Th is is consistent with increased investment into building and construction in Norway in recent years.
When Norway becomes less dependent of natural resources like oil and gas due to lower oil price and the development of a greener economy, it could be subject for research how it will aff ect Norwegian future trade in general and trade with Poland special.
Already in 1975 did research by Grubel & Lloyd show that more than half of world trade were in similar goods. Th e results from this research, which shows that the main part of trade between Norway and Poland are based on comparative advantages and not are of intra-industry character, are therefore not in line with the typical development of international trade pattern.
